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ABSTRACT 

Hepatitis B infection (HBV) is the primary infection worldwide including in 
Pakistan. The current study aims to evaluate the knowledge, attitude, and practice 
toward HBV infection in future healthcare providers. A_ cross-sectional 
observational study conducted on 251 students (84 from pharmacy, 86 from 
medicine, 81 from dentistry faculty) of private medical college/university. By using 
a validated Questionnaire, the cross-sectional study was done, to assess the 
knowledge, perception, and attitude regarding HBV infection among private 
medical college/university students. The pharmacy, medicine, and dentistry 
students have better knowledge and practice with a positive attitude. In all 
variables, only faculty have a direct relation with knowledge (p value= 0.008). There 
is no association between our study variable and attitude. A significant association 
(p value= 0.006) was observed between faculty and practice compared to all study 
variables. The current study participants have better knowledge and good practice 
with positive attitude towards HBV. 


Keywords: Hepatitis B infection (HBV), pharmacy, Questionnaire, Communicable 
diseases 


1. INTRODUCTION 


Communicable diseases are spreading daily in the world, specifically in low and 
middle-income countries (Emadi et al., 2021). One of the infectious diseases is 
hepatitis B, a common mode of transmission of chronic Hepatitis B through 
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infected mothers (Hu and Yu, 2020). Hepatitis B virus (HBV) belongs to hepadnaviridae family. Hepatitis B virus is a non-cytopathic 
virus with a practically double-stranded circular DNA genome (Li et al., 2020). Two kinds of transmission have been seen: vertical 
transmission from the mother to the neonate and horizontal transmission from child to child or mother to child (Ansari et al., 2023). 
Other ways of transmission include nosocomial, sexual, through scratches and cuts (open), and sharing of needles (Fourati and 
Pawlotsky, 2016). The transmission of HBV is not through the GIT and respiratory tract of infected patients (Wang and Duan, 2021). 

About 296 million individuals worldwide suffer from chronic hepatitis B (CHB) (Al-Busafi and Alwassief, 2024). HBV chronic 
infection infected infants (90%), children aged 5 (30-50%), and adults (5-10%) (Guvenir and Arikan, 2020). The prevalence of hepatitis B 
is about 257-291 million worldwide (Lim et al., 2020). The seroprevalence of HBsAg globally was 3.6%, with the greatest endemicity of 
8.8% in Africa and 5.3% in the Pacific regions (Kim and Kim, 2018). As the prevalence increases, the reduction in income status of 0.9% 
in high-income, 4% in upper-middle-income, 4.4% in lower-middle-income, and 6.2% in low-income regions of Africa and the Pacific 
regions occur (Nayagam and Thursz, 2019). After liver transplantation, HBV recurrence (Lenci et al., 2020). For reduction in the 
recurrence of HBV, antiviral therapy is used prophylactically (Orfanidou et al., 2021). The chances of hepatitis D virus (HDV) are high 
with HBV; HDV, needs HBV to replicate and cause infection (Sagnelli et al., 2021). 

Globally, 90% of patients are living with undiagnosed hepatitis B (Xiao et al., 2020). More than 292 million people have hepatitis B, 
which remains untreated, develops into liver cirrhosis, and ultimately lead to death (Howell et al., 2021). In 2015, the mortality rate 
through liver carcinoma, chronic liver disease, and chronic Hepatitis B (CHB) was about 64,000 globally (Mardh et al., 2020). In China, 
about 68% of patients have liver cirrhosis due to hepatitis B (Alberts et al., 2022). With funding from international agencies, the 
elimination of the Hepatitis B goal can be achieved in 2030 (Cox et al., 2020). The ten genotypes are significant in predicting HBV, B-C 
for Oceania and Asia, A and D (omnipresent), for Africa and Europe, J for Japan and Ryukyu, and E, F, G, and M for Asians (Song and 
Kim, 2016). 

The diagnostic test for HBV is a Hybridization assay, amplification-based assays, Nucleic acid amplification technique, and PCR- 
based quantitative assays (Coffin et al., 2019). The primary complications of HBV are hepatocellular carcinoma and end-stage liver 
disease (Jiang et al., 2021). There is a high risk of hepatocellular carcinoma with a moderate serum HBV DNA level in patients having 
CHB (Kim et al., 2020). Manifestations regarding HBV: 1) Hepatic manifestations include cryoglobulinemia vasculitis, 2) 
Rheumatological manifestations include arthritis, and 3) Renal manifestations include glomerulonephritis (Mazzaro et al., 2022). 
Vaccination, through which many dreadful viral diseases control (Andrei, 2021). FDA-approved HEPLISAV-B vaccine for HBV (Lee 
and Lim, 2021). 

The effectiveness of two doses of HEPLISAV-B is higher than the three doses of ENGERIX-B for HBV (Amjad et al., 2021). With the 
availability of effective vaccines, about 900,000 deaths occur every year in the world due to HBV (Rybicka and Bielawski, 2020). HBV 
patients treat with immunomodulators, including nuclear analogs such as tenofovir alanine, and entecavir with pegylated type-I 
Interferons (Li et al., 2022). Long-term use of Tenofovir causes bone diseases and injury to renal tubules and entecavir causes 
carcinogenesis (Gane, 2017). Patients who are resistant to Lamivudine cytidine therapy are treated with specific dosages of Adefovir 
dipivoxil every day for 48 weeks in chronic HBV (Singh et al., 2018). According to the new recommendation for HBV, entecavir and 
Tenofovir alafenamide are utilized. 

Patients treated with Tenofovir alafenamide (TAF) show a better bone and renal system safety profile than Tenofovir disoproxil 
fumarate (TDF). To prevent vertical transmission during pregnancy in the fetus, TAF is the first therapy line (Ding et al., 2020). Patients 
show less adherence to medication due to forgetfulness, any change in routine, young age, therapy recently initiated, and adverse 
reactions (Allard et al., 2020). The primary objective of this study is to check the knowledge and awareness of future healthcare 
providers about hepatitis B. Pre-final-year and final-year students are the future health care providers, directly provide health services 
to infected patients. 


2. MATERIALS AND METHOD 

The current study is a cross-sectional study conducted at a private medical college to evaluate the knowledge and awareness of 
Hepatitis B among pre-final-year and final-years of medicine, dentistry, and pharmacy students. The cross-sectional study performed 
by utilizing a validated questionnaire. This study was conducted from 10 Oct 2022 to 30 Nov 2022. The primary outcome of this study 
was to analyze several elements and gauge the future medical professionals’ knowledge, attitudes, and practice regarding hepatitis B 
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infection at private medical colleges. The sample size of this research is 251 (84 from pharmacy, 86 from medicines, and 81 from 
dentistry). Our current research included all students who are willing to engage in this study and complete the questionnaire that has 
distributed. 

The students of Ist year, 2nd year, and 3rd year of medicine, dentistry, and pharmacy from private medical college excluded from 
our current study. The physiotherapy students from private medical college also excluded from our current research. The questionnaire 
identifies and evaluate the knowledge, attitude, and perception associated with knowledge and awareness regarding Hepatitis B 
infection among healthcare providers of private colleges of pre-final-year and final-year medicine, dentistry, and pharmacy students. 
Participants in this study categorized into age, gender, marital status, living status, and study year. The questionnaire consists of 30 
questions that are categorized into three main sections to be answered. A validated questionnaire used to evaluate the knowledge, 
attitude, and practice of the respondents towards hepatitis B infection. 

The questionnaire developed with a linear scale where section A (attitude-based) strongly disagree, disagree, neutral, agree, and 
strongly agree. The section B (Knowledge-based) based on the selection of the right answer. The section C (practice-based) based on yes 
or no answers. An informed consent form, the first part of the questionnaire including participants’ demographic information like age, 
gender, living status, faculty, and study year. In the 2nd part, ten attitude-based questions are included in the form. In the 3rd part, ten 
knowledge-based questions are included in the form. In the 4th part, ten practice-based questions are included. 

The attitude-based questions are scored from 1 to 5. Strongly disagree (score 1), disagree (score 2), neutral (score 3), strongly agree 
(score 4), and agree (score 5). The knowledge-based questions are scored 0 and 1. 0 for each wrong answer and 1 for each right answer. 
The practice-based questions where respondents answer according to their understanding in YES or NO. The ethical approval for this 
research is granted by a private medical college, for the purpose to collect all demographics information of participants with informed 
consent form. After reviewing all the ethical aspects, the Faculty of Research Committee granted ethical clearance to our research. The 
ethical approval number for this study is Z1/03/22. 


Statistical Analysis 

The data was collected from the respondents using a validated Questionnaire, and found in categories. The significant p-value is <0.05 
in our current study. The novelty of data analyzed by using the Kolmogorov-Smirnov test, kurtosis, and skewness. All the categorical 
data was statistically evaluated using the chi-square test, and Fisher’s exact test. Moreover, the effect size was calculated using Phi 


square and Cramer's V rule. 


3. RESULTS 


Medicines, pharmacy, and dentistry students participated in this study. The medicine faculty has a higher participation rate than other 
faculties. About 53.4% of females participated in this study. Further demographic information of respondents is given in (Table 1). 
About 66.9% of non-hosteller students participated in this study. 


Table 1 The demographic information of respondents. 


Variables N% 
FACULTY 

Pharmacy 84 (33.5) 
Medicine 86 (34.3) 
BDS 81 (32.3) 
YEAR OF STUDY 

Pre-final 138 (55.0) 
Final 113 (45.0) 
PLACE OF STUDY 

Hosteller 83 (33.1) 
Non- Hosteller 168 (66.9) 
GENDER 
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Male 117 (46.6) 
Female 134 (53.4) 
MARITAL STATUS 

Single 244 (97.2) 
Married 7 (2.8) 


Pre-final-year students have 63.8% adequate knowledge about hepatitis B infection. About 67.5% of male participants have 
adequate knowledge towards HBV. More information regarding knowledge of participants about hepatitis B infection is given in 
(Table 2). 


Table 2 Knowledge of participants 


Variables Non-adequate | Adequate | P value 
FACULTY 
Pharmacy 21 (25.0) 63 (75.0) 
Medicine 34 (39.5) 52 (60.5) 0.008 
BDS 39 (48.1) 42 (51.9) 
YEAR OF STUDY 
Pre-final 50 (36.2) 88 (63.8) 

- 0.659 
Final 44 (38.9) 69 (61.1) 
PLACE OF STUDY 
Hosteller 30 (36.1) 53 (63.9) noes 
Non- Hosteller | 64 (38.1) 104 (61.9) 
GENDER 
Male 38 (32.5) 79 (67.5) 

0.128 

Female 56 (41.8) 78 (58.2) 
MARITAL STATUS 
Singl 91 (37.3 153 (62.7 

ingle (37.3) (62.7) 0.764 
Married 3 (42.9) 4 (57.1) 


The pharmacy faculty has 92.9% positive attitude towards hepatitis B. About 89.9% of non-hosteller students have positive attitude 
towards HBV. Further information about attitude of respondents regarding Hepatitis B infection is given in (Table 3). 


Table 3 Attitude of participants 


Variables Neutral Positive P value 
FACULTY 
Pharmacy 6 (7.1) 78 (92.9) 
Medicine 14 (16.3) 72 (83.7) 0.119 
BDS 7 (8.6) 74 (91.4) 
YEAR OF STUDY 
Pre-final 11 (8.0) 127 (92.0) 

0.115 
Final 16 (14.2) | 97 (85.8) 
PLACE OF STUDY 
Hosteller 10 (12.0) 73 (88.0) ae 
Non- Hosteller | 17 (10.1) | 151 (89.9) 
GENDER 
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Male 1311-1) | 104689) | 0 o. 
Female 14(10.4) | 120(89.6) | ~ 
MARITAL STATUS 
Singl 25 (10.2) | 219 (89.8 

ingle (10.2) (89.8) 0123 
Married 2 (28.6) | 5 (714) 


About 71.7% of final-year participants have a fair practice regarding the hepatitis B infection. Approximately 72.4% of female 
students have a fair practice towards Hepatitis B infection. Further information of participants about practice regarding Hepatitis B 
infection is given in (Table 4). 


Table 4 Practice of participants 


. Poor Fair Good P 

Variables : . : 

practice practice practice value 
FACULTY 
Pharmacy 8 (9.5) 68 (81.0) | 8 (9.5) 
Medicine 4 (4.7) 56 (65.1) | 26 (30.2) | 0.006 
BDS 11 (13.6) 54 (66.7) | 16 (19.8) 
YEAR OF STUDY 
Pre-final 15 (10.9) | 97 (70.3) | 26 (18.8) 0.557 
Final 8 (7.1) 81 (71.7) | 24 (21.2) 
PLACE OF STUDY 
Hosteller 10 (12.0) | 54 (65.1) 19 (22.9) 0.391 
Non- Hosteller 13 (7.7) 124 (73.8) | 31 (18.5) 
GENDER 
Male 13 (11.1) | 81 (69.2) | 23 (19.7) 0.606 
Female 10 (7.5) 97 (72.4) | 27 (20.1) 
MARITAL STATUS 
Single 22 (9.0) 173 (70.9) | 49 (20.1) 0.852 
Married 1 (14.3) 5 (71.4) 1 (14.3) 


4. DISCUSSION 


Our current study shows that the adequate knowledge of pharmacy students is 75.0% compared to BDS and medicine students. A p- 
value of 0.008, which is significantly associated with faculty and knowledge about HBV. The reason behind that is that pharmacy 
students have deep knowledge related to hepatitis B. The result of our survey aligns with the survey conducted in 2016 in Northwest 
Ethiopia (Abdela et al., 2016). The majority of students had a positive attitude regarding hepatitis B infection. The attitude of pharmacy 
students (92.9%) is better than BDS and medical students. A p-value of 0.119, indicates the non-significant relationship between faculty 
and attitude towards HBV. A similar study conducted in Malaysia in 2018, was in contrast with our recent study (Abidin et al., 2019). 

The pharmacy students have a fair practice of hepatitis B with a percentage of 81.0. The medical students have good practice (30.2%) 
regarding HBV. A p-value of 0.006, shows a significant correlation with faculty and practices towards HBV. A similar study conducted 
in 2021 in Vietnam is in contrast with our present study findings. The knowledge of pre-final year students was adequate, with a 
percentage of 63.8. Hence the year of study and expertise of participants shows non-significant correlation, with a P-value of 0.659. The 
reason behind this is that the pre-final students recently studied about hepatitis infection. The findings of the current study are quite 
similar to the study conducted in 2019 in Hohoe, Ghana (Osei et al., 2019). A large number of participants in the pre-final year had 
positive attitudes (92.0%) toward hepatitis b infection. 
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A p-value of 0.115, shows that non-significant association between the study year and the attitude of the participants toward HBV. 
The study conducted in 2019 in Sudan is similar to the current study's findings (Mursy and Mohamed, 2019). The final year students 
had fair practice (71.7%) whereas the participants from the final year department had good practice (21.2%) regarding HBV. A p-value 
of 0.557, shows that the non-significant relationship exists between the year of study and the practice of participants toward HBV. The 
result of the current study is in line with the study conducted in 2020 in Nepal (Shrestha et al., 2020). The adequate knowledge of 
participants about HBV who are living in hostels (63.9%) is better compared to the non-hosteller. The p-value of 0.764, indicates the 
non-significant association between the place of study and knowledge regarding HBV. 

A study conducted at AIMST University, Malaysia, among 76% of hostel residents, agrees with the research and signifies the 
importance of knowledge about Hepatitis B (Upadhyay et al., 2020). The non-hosteller participants show a more positive attitude 
(89.9%) in comparison with those who are living in hostels towards HBV, which is likewise statistically significant. There is no 
association (p-value = 0.643) between attitude regarding HBV and place of study. A study conducted in 2022 in Jordan is in line with 
our current findings (Alaridah et al., 2023). Moreover, the non-hostellers have fair practice regarding hepatitis B infection, showing 
73.8%, but 22.9% of hostellers showed good practice with an insignificant p-value (0.321), again showing no relation between practice 
and place of study. The study conducted at Haramaya University, Ethiopia, in 2013 aligns with our current findings (Mesfin and 
Kibret, 2013). 

The study data showed that the knowledge of participants regarding hepatitis B infection is adequate in males (67.5%) than in 
females (58.2%). The p-value of 0.128 suggests that the outcome of the study is insignificant. The study’s findings were quite similar to 
the survey conducted in 2015 in India about hepatitis B among nursing students (Reang et al., 2015). The female participants exhibit an 
89.6% positive attitude regarding the disease, while male participants exhibit an 88.9% positive attitude. The p-value (0.866) indicates 
that this difference lacks statistical significance. There is no correlation present between the gender of the participant and the attitude 
towards hepatitis B infection. The findings of the current study are in line with the study conducted in Malaysia, in 2016 (Ahmad et al., 
2016). The female participants had fair practice with a percentage of 72.4 and had good practice with 20.1%. 

The main reason behind that females are more conscious about health. The p-value of 0.606, indicates that there is a non-significant 
correlation between place of study and practice towards HBV. The study conducted in 2010 in Karachi, Pakistan, is in contrast with the 
current study findings (Khan et al., 2010). The adequate knowledge of unmarried participants (62.7%) is better in comparison with the 
married ones. The p-value (0.764) shows that the result is insignificant, concluding that there is no association between marital status 
and knowledge. Our study shows that the understanding of singles is higher than that of the married participants. A study conducted 
in the University of Dammam, Eastern Region of Saudi Arabia in 2013 is in contrast with this study findings (Roien et al., 2021). 

The attitude against hepatitis B infection among singles is 89.8% positive and among married respondents is 71.4% which is 
statistically insignificant with a p-value of 0.123. There is no association between attitude and marital status. The study conducted in 
TAIF; Kingdom of Saudi Arabia is in contrast with our present study findings (Elbur et al., 2017). Married students have fair practice 
(71.4%), while singles have good practice (20.1%), towards HBV. The insignificant p-value (0.852) shows that there is no association 
between marital status and practice regarding HBV. A study conducted in Bangladesh in 2024 is in contrast with our study findings 
(Tamanna et al., 2024). 


5. CONCLUSION 


The final-year and pre-final-year students have good knowledge and practice with a positive attitude regarding hepatitis B infection. In 
this study, the pharmacy faculty shows better knowledge and positive attitudes in comparison with other faculty whereas the faculty of 
medicine shows good practice towards HBV. The faculty has a direct association with the knowledge and practice of HBV infection. 


Limitation 
The study was conducted among the medicine, dentistry, and pharmacy students of a single college in Lahore, Pakistan. Hence, it is not 
generalized as restricted to a single private university, so, further studies will be conducted regarding HBV among different private 


colleges/universities. 


Medical Science 28, e54ms3357 (2024) 6 of 9 


ARTICLE | OPEN ACCESS 


Authors’ Contributions 


All the authors contribute equally, the final manuscript is read by all authors. 


Acknowledgement 


We are grateful to all participants contributed in study. 


Funding 


This study has not received any external funding. 


Conflict of interest 


The authors declare that there is no conflict of interests. 


Data and materials availability 


All data sets collected during this study are available upon reasonable request from the corresponding author. 


REFERENCES 


1. 


Abdela A, Woldu B, Haile K, Mathewos B, Deressa T. 
Assessment of knowledge, attitudes and practices toward 
prevention of hepatitis B virus infection among students of 
medicine and health sciences in Northwest Ethiopia. BMC Res 
Notes 2016; 9(1):410. doi: 10.1186/s13104-016-2216-y 

Abidin SN, Rahman NA, Haque M. Knowledge and attitude 
on Hepatitis B infection among health-based students in a 
public university in Malaysia. Cukurova Med J 2019; 44(1):16 
0-168. doi: 10.17826/cumj.449400 

Ahmad A, Munn-Sann L, Abdul-Rahman H. Factors 
associated with knowledge, attitude and practice related to 
hepatitis B and C among international students of Universiti 
Putra Malaysia. BMC Public Health 2016; 16:611. doi: 10.1186/ 
$12889-016-3188-5 

Alaridah N, Joudeh RM, Al-Abdallat H, Jarrar RA, Ismail L, 
Jum‘ah M, Alnajjar Z, Alzyoud E, Battah Z, Battah A, Alshami 
M, Abu-Humaidan AHA. Knowledge, Attitude, and Practices 
toward Hepatitis B Infection among Healthcare Students-A 
Nationwide Cross-Sectional Study in Jordan. Int J Environ Res 
Public Health 2023; 20(5):4348. doi: 10.3390/ijerph20054348 
Alberts CJ, Clifford GM, Georges D, Negro F, Lesi OA, Hutin 
YJ, De-Martel C. Worldwide prevalence of hepatitis B virus 
and hepatitis C virus among patients with cirrhosis at 
country, region, and global levels: a systematic review. Lancet 
Gastroenterol Hepatol 2022; 7(8):724-35. doi: 10.1016/S2468-12 
53(22)00050-4 

Al-Busafi SA, Alwassief A. Global Perspectives on the 
Hepatitis B Vaccination: Challenges, Achievements, and the 
Road to Elimination by 2030. Vaccines (Basel) 2024; 12(3):288. 
doi: 10.3390/vaccines12030288 


Medical Science 28, e54ms3357 (2024) 


7. 


10. 


11. 


12. 


13. 


Allard NL, MacLachlan JH, Dev A, Dwyer J, Srivatsa G, 
Spelman T, Thompson AJ, Cowie BC. Adherence in chronic 
hepatitis B: associations between medication possession ratio 
and adverse viral outcomes. BMC Gastroenterol 2020; 20(1):1 
40. doi: 10.1186/s12876-020-01219-w 

Amjad W, Alukal J, Zhang T, Maheshwari A, Thuluvath PJ. 
Two-dose hepatitis B vaccine (Heplisav-B) results in better 
seroconversion than three-dose vaccine (Engerix-B) in chronic 
liver disease. Dig Dis Sci 2021; 66(6):2101-2106. doi: 10.1007/s1 
0620-020-06437-6 

Andrei G. Vaccines and antivirals: Grand challenges and great 
opportunities. Front Virol 2021; 1:666548. doi: 10.3389/fviro.20 
21.666548 

Ansari A, Vincent JP, Moorhouse L, Shimakawa Y, Nayagam 
S. Risk of early horizontal transmission of hepatitis B virus in 
children of uninfected mothers in sub-Saharan Africa: a 
systematic review and meta-analysis. Lancet Glob Health 
2023; 11(5):e715-e728. doi: 10.1016/S2214-109X(23)00131-6 
Coffin CS, Zhou K, Terrault NA. New and old biomarkers for 
diagnosis and management of chronic hepatitis B virus 
infection. Gastroenterology 2019; 156(2):355-368.e3. doi: 10.10 
53/j.gastro.2018.11.037 

Cox AL, El-Sayed MH, Kao JH, Lazarus JV, Lemoine M, Lok 
AS, Zoulim F. Progress towards elimination goals for viral 
hepatitis. Nat Rev Gastroenterol Hepatol 2020; 17(9):533-542. 
doi: 10.1038/s41575-020-0332-6 

Ding Y, Cao L, Zhu L, Huang Y, Lin C, Wang Y, Liu Y, Sheng 
Q, Wang S, Fan J, Chen R, Gan W, Chen B, Pan CQ. Efficacy 
and safety of tenofovir alafenamide fumarate for preventing 


mother-to-child transmission of hepatitis B virus: a national 


7 of 9 


ARTICLE | OPEN ACCESS 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22: 


23. 


24. 


cohort study. Aliment Pharmacol Ther 2020; 52(8):1377-1386. 
doi: 10.1111/apt.16043 

Elbur AI, Almalki N, Alghamdi A, Alqarni Alqarni HA. 
Knowledge, attitude and practice on Hepatitis B: A survey 
among the internet users in Taif, Kingdom of Saudi Arabia. J 
Infect Dis Epidemiol 2017; 3(3):036. doi: 10.23937/2474-3658/1 
510036 

Emadi M, Delavari S, Bayati M. Global socioeconomic 
inequality in the burden of communicable and non- 
communicable diseases and injuries: an analysis on global 
burden of disease study 2019. BMC Public Health 2021; 21(1): 
1771. doi: 10.1186/s12889-021-11793-7 

Fourati S, Pawlotsky JM. Recent advances in understanding 
and diagnosing hepatitis B virus infection. F1000Res 2016; 5:F 
1000 Faculty Rev-2243. doi: 10.12688/F1000RESEARCH.8983.1 
Gane EJ. Future anti-HBV strategies. Liver Int 2017; 37 Suppl 1 
40-44. doi: 0.1111/liv.13304 

Guvenir M, Arikan A. Hepatitis B virus: from diagnosis to 
treatment. Hepatitis B Virus: From Diagnosis to Treatment. 
Pol J Microbiol 2020; 69(4):391-399. doi: 10.33073/PJM-2020-04 
4 

Howell J, Pedrana A, Schroeder SE, Scott N, Aufegger L, Atun 
R, Baptista-Leite R, Hirnschall G, Hutchinson SJ, Lazarus JV, 
Olufunmilayo L, Peck R, Sharma M, Sohn AH, Thompson A, 
Thursz M, Wilson D, Hellard M. A global investment 
framework for the elimination of hepatitis B. J Hepatol 2021; 7 
4(3):535-549. doi: 10.1016/j.jhep.2020.09.013 

Hu Y, Yu H. Prevention strategies of mother-to-child 
transmission of hepatitis B virus (HBV) infection. Pediatr 
Investig 2020; 4(2):133-137. doi: 10.1002/PED4.12205 

Jiang Y, Han Q, Zhao H, Zhang J. The mechanisms of HBV- 
induced hepatocellular carcinoma. J Hepatocell Carcinoma 
2021; 8:435-450. doi: 10.2147/jhc.s307962 

Khan N, Ahmed SM, Khalid MM, Siddiqui SH, Merchant AA. 
Effect of gender and age on the knowledge, attitude and 
practice regarding hepatitis B and C and vaccination status of 
hepatitis B among medical students of Karachi. Pakistan. J Pak 
Med Assoc 2010; 60(6):450-5. 

Kim BH, Kim WR. Epidemiology of hepatitis B virus infection 
in the United States. Clin Liver Dis 2018; 12(1):1-4. doi: 10.100 
2/cld.732 

Kim GA, Han S, Choi GH, Choi J, Lim YS. Moderate levels of 
serum hepatitis B virus DNA are associated with the highest 
risk of hepatocellular carcinoma in chronic hepatitis B 
patients. Aliment Pharmacol Ther 2020; 51(11):1169-1179. doi: 
10.1111/APT.15725 


Medical Science 28, e54ms3357 (2024) 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34 


35. 


36. 


Lee GH, Lim SG. CpG-adjuvanted hepatitis B vaccine 
(HEPLISAV-B®) update. Expert Rev Vaccines 2021; 20(5):487- 
495. doi: 10.1080/14760584.2021.1908133 

Lenci I, Milana M, Grassi G, Manzia TM, Gazia C, Tisone G, 
Angelico R, Baiocchi L. Hepatitis B virus recurrence after liver 
transplantation: An old tale or a clear and present danger? 
World J Gastroenterol 2020; 26(18):2166-2176. doi: 10.3748/wjg 
.v26.i118.2166 

Li H, Yan L, Shi Y, Lv D, Shang J, Bai L, Tang H. Hepatitis B 
Virus Infection: Overview. Adv Exp Med Biol 2020; 1179:1-16. 
doi: 10.1007/978-981-13-9151-4_1 

Li Q, Sun B, Zhuo Y, Jiang Z, Li R, Lin C, Jin Y, Gao Y, Wang 
D. Interferon and interferon-stimulated genes in HBV 
treatment. Front Immunol 2022; 13:1034968. doi: 10.3389/fim 
mu.2022.1034968 

Lim JK, Nguyen MH, Kim WR, Gish R, Perumalswami P, 
Jacobson IM. Prevalence of chronic hepatitis B virus infection 
in the United States. Am J Gastroenterol 2020; 115(9):1429-143 
8. doi: 10.14309/ajg.0000000000000651 

Mardh O, Quinten C, Amato-Gauci AJ, Duffell E. Mortality 
from liver diseases attributable to hepatitis B and C in the 
EU/EEA-descriptive analysis and estimation of 2015 baseline. 
Infect Dis (Lond) 2020; 52(9):625-637. doi: 10.1080/23744235.20 
20.1766104 

Mazzaro C, Adinolfi LE, Pozzato G, Nevola R, Zanier A, 
Serraino D, Andreone P, Fenoglio R, Sciascia S, Gattei V, 
Roccatello D. Extrahepatic manifestations of chronic HBV 
infection and the role of antiviral therapy. J Clin Med 2022; 11 
(21):6247. doi: 10.3390/jcm11216247 

Mesfin YM, Kibret KT. Assessment of knowledge and practice 
towards hepatitis B among medical and health science 
students in Haramaya University, Ethiopia. PLoS One 2013; 8 
(11):e79642. doi: 10.1371/journal.pone.0079642 

Mursy SM, Mohamed SO. Knowledge, attitude, and practice 
towards Hepatitis B infection among nurses and midwives in 
two maternity hospitals in Khartoum, Sudan. BMC Public 
Health 2019; 19(1):1597. doi: 10.1186/s12889-019-7982-8 


. Nayagam S, Thursz M. Strategies for global elimination of 


chronic HBV infection: 2019 update. Curr Hepatol Rep 2019; 
18(3):300-309. doi: 10.1007/s11901-019-00478-w 

Orfanidou A, Papatheodoridis GV, Cholongitas E. Antiviral 
prophylaxis against hepatitis B 
transplantation: Current concepts. Liver Int 2021; 41(7):1448- 
1461. doi: 10.1111/LIV.14860 

Osei E, Niyilapah J, Kofi-Amenuvegbe G. Hepatitis B 
knowledge, 


recurrence after liver 


testing, and vaccination history among 


8 of 9 


ARTICLE | OPEN ACCESS 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


undergraduate public health students in Ghana. Biomed Res 
Int 2019; 2019:7645106. doi: 10.1155/2019/7645106 

Reang T, Chakraborty T, Sarker M, Tripura A. A study of 
knowledge and practice regarding Hepatitis B among nursing 
students attending tertiary care hospitals in Agartala city. Int J 
Res Med Sci 2015; 3(7):1641-9. doi: 10.18203/2320-6012.ijrms20 
150244 

Roien R, Mousavi SH, Ozaki A, Bageri SA, Hosseini SM, 
Ahmad S, Shrestha S. Assessment of knowledge, attitude, and 
practice of health-care workers towards hepatitis B virus 
prevention in Kabul, Afghanistan. J Multidiscip Healthc 2021; 
14:3177-3186. doi: 10.2147/JMDH.S334438 

Rybicka M, Bielawski KP. Recent advances in understanding, 
diagnosing, and treating hepatitis B virus infection. 
Microorganisms 2020; 8(9):1416. doi: 10.3390/microrganisms8 
091416 

Sagnelli C, Pisaturo M, Curatolo C, Codella AV, Coppola N, 
Sagnelli E. Hepatitis B virus/hepatitis D virus epidemiology: 
Changes over time and possible future influence of the SARS- 
CoV-2 pandemic. World J Gastroenterol 2021; 27(42):7271-728 
4. doi: 10.3748/wjg.v27.i42.7271 

Shrestha DB, Khadka M, Khadka M, Subedi P, Pokharel S, 
Thapa BB. Hepatitis B vaccination status and knowledge, 
attitude, and practice regarding Hepatitis B among preclinical 
medical students of a medical college in Nepal. PLoS One 
2020; 15(11):e0242658. doi: 10.1371/journal.pone.0242658 

Singh L, Indermun S, Govender M, Kumar P, Du-Toit LC, 
Choonara YE, Pillay V. Drug delivery strategies for antivirals 
against hepatitis B virus. Virus 2018; 10(5):267. doi: 10.3390/v1 
0050267 

Song JE, Kim DY. Diagnosis of hepatitis B. Ann Transl Med 
2016; 4(18):338. doi: 10.21037/atm.2016.09.11 

Tamanna SS, Paul KD, Al-Banna MH, Zannat Z, Paul AK, 
Sultana S, Alshahrani NZ, Talukder S, Hassan MN. 
Assessment of preventive practices towards hepatitis B 
infection among nursing students in Bangladesh: role of 
knowledge, attitudes and sociodemographic factors. BMC 
Nurs 2024; 23(1):190. doi: 10.1186/s12912-024-01870-8 
Upadhyay DK, Manirajan Y, Iqbal MZ, Paliwal N, Pandey S. 
A survey on medical, dental, and pharmacy students’ 
knowledge, attitude, and practice about hepatitis B infection 
in a private medical University of Malaysia. J Res Pharm Pract 
2020; 9(3):128-134. doi: 10.4103/jrpp.jrpp_20_8 

Wang G, Duan Z. Guidelines for prevention and treatment of 
chronic hepatitis B. J Clin Transl Hepatol 2021; 9(5):769-791. 
doi: 10.14218/JCTH.2021.00209 


Medical Science 28, e54ms3357 (2024) 


47. Xiao Y, Thompson AJ, Howell J. Point-of-care tests for 


hepatitis B: an overview. Cells 2020; 9(10):2233. doi: 10.3390/ 
cells9102233 


9 of 9 


